N

"APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653710013-4

AR5 depeeiiatyed

- .’- { ““ V<; ”I ‘\:‘ ?.Ai’ 'i') ° f‘\ ’ N Cidoiwaus 4 el e e ot el s b Wy A pon R “‘7
N S T A ECGHTL OF TUEATAL, FOWER_STATIONS (PROSLEN 2

i

. ; Styrike Nauk SSSR
7 OSTEAI AT HIGH PAZA Styrikovich, M.A. *{Vestn, Akad. Hal

: . ';.'c.:'rii.AScl. 'USSJ 3. A 1753, 22-33).  Power.snd district heating

Pual Abstrachs :
!
n i.5.0.8. are discussed, the probloms arising In metallurgy, theory of

Yol ¥, Hn.Z

P

1
' K !:/; ‘ ~ . - Y ~ ¥ {
Fob 1:'“: {plajch:ir.:r, hydrotynamics, heat erchange, chexistry ard prysical cnfé..tw,
H}CCtm'{)lty end dand thoe crganlzatlion for cocrdinating research upon them, are revicemd.
Blactrie Yowars t . -

APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653710013-4"



CIA-RDP86-00513R001653710013-4

PRSI SERIN R SRS R S PR B

"APPROVED FOR RELEASE: 08/26/2000

Juots

USSR .

i 1449 ABRHE-Lih/Trana-499

“ON THE INTEBRELATION BETWEEN THE KYDRODY-

" HAMICS OF STEAM ~WATER MIXTURES, THE TEMPLRA-
TURE DISTRIBUTION IN & METAL AND THE DEPOGL-
TION OF EASILY SOLURLE SALTS IN HORIZONTAL
STEAM-GENERATING SIPES. M. A, Styrthavich, 2. L.
tiropolskil, and X. 8¢, Asakia, Translacd by J. B,

Syikes from fgvys:. Akad, Nauk E.8.8.R., Otdei. Tckh. Nauk,
432-40(1853). 10p.

Several eeriia of experiments have been porforiced i a
closed circulati o system eluding heated vertteal and
hortzactal pert:cas of steam-generaticg pipes of vartcus
diametera. It was found that deposfilen of KaCl and K280,
took pluce (6 the horizonial paris of botler pipes when the
temperatures of the upper past of the pipo wzll were 1

higher than thoue of the lawer part. The probability of the
accursrunce of depusitien facreascs with peeadare, (3, P.GJ
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STYRIVOVICH, MA.

USSR/Engireering - Power, Steam Turbines Mar 53

"The Turbine of Peace," M. A. Styrikovich, Corr
Memb Acad Sci USSR

Nauke i Zhizn', No 3, PP 8-10

Briefly dnscribes 150,000 kv single-shaft three-
stage turoine which is, according to author's claim,
unique in design. T+ will drive single generator of
electric power station at 3,000 rpm, using steem
under pressure of 170 atm and with temp of 550°C.
Two boilers will produce gteam of these parameters
at rate of 240 t per hr, consuming about 2,000 t of

271T63

coal per day. Despite using fuel with 27-30% of
ash and up to 35% of moisture, it is claimed that
efficiency of boilers will emount to 90%. Stean
supposed to be of exceptional purity with total
amount of admixtures not more than 0.05 g per t.

APP :
ROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653710013-4"



"AP

STYRIKAVICH, M.A.

- -00513R001653710013-4
08/26/200 0 e CIARDP86 oqﬁﬁﬁff.’a‘rh.,ﬁ‘:“—%‘i?f_’:am LRI e

. b /-:‘
>/

- » . -] —s .

Annlication of in_the investigation of the

CAITY Gver of m% and Yo G
. “Binokur (Dokl. Akad. Nauk, SSSR, 1959, 80, - 179--182).—Use of .
radicactive isotopes of P, S, Ca. and Na added to bailer waters

. permits the determination of the amount of salts carried over with

steam in concn. as small as | % 10-* mg. per kg. of steam. C
over of Na,50; at low evaporation rates is proportional within wide
Journal of Applied Chemi3try concn. limits to the con

cn. of Na,SO, in the boiler water. Experi- |
ments with radicactive #P have shown that the carry-over increases
June 19514 d rapidly with the pressure in the boiler and with the vol. of steam
ee‘ng an raised per unit of free surface per hour. The intcnsity of radiation
Chemical Eng used in the experiment was ~100 mc. per ton of water.
Electrochemical, o \ 5. K. Lacrowicz,

| . | jyr 7 5057
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STYRIKOVICH, M ol'faovich; éHUXHER. S.M., rodaktor: SKVORTSOV, I.M.,

[Processes occuring inside steam boilers] Vnutrikotlovye pfotsess

Moskva, Gos. enarg. izd-ve, 1954. 339 p.
(Steam boilers)
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Treasiztst by J. B,
d. Nauk S.5.E.R. 82, €3-12(1.64;.

7 NEW RESULTS OV THE TEMPERATURE DISTRIS
# T A BOILER WATER PIPF AT VERY {RICH PR
M. A Styrikovich and ¥, £, Ghitaman,

85455 fFeH el
5p. “—
As 2 resul U7 ke tavestigition made o tha Hmilts of
sife aperating & mperature condtitans [ o varticzl holler
water pipe of dlametaes 50 M gt VErYy fgh presaures (182
to 209 kg/em) (1 has beun fouad thats Tha region of i~
stable surface temparature, la the renge of gpecific therast
fluxce and oirculetios Pirameters invegtgated, is tocnd Jor
welight steam cottenta coazicerahly leze than unfty. Fos
applied weight stsam contents of over a9 tg/m’uec, (Sere
ta & coasidecable raage of (ntormediutn temperature distri-
buticas, charactertstis of en .acrezzed steam cottent and ¢
gradual decrease of the heat vackange frem the values found
{1 hubhle botiing to thuee carrespoading to dry saturated
steam. The treatment of the ‘“destructics of corme! circuir-
ticn™ merely aa 1. ghenomeros of standsill or raversal of
the circulation s nat a acesradace with the grapertios of
Frocesecs In bollurs at very high pressures. For srecifin
thermal fluxea of (500 to 456} = 15%aslsmtt, 2 decreaga in
the circulaticn ra» ts 0.3 or 6.5 tu/see, the welght gteam
velocity belog about 180 or 156 kg 'mésce, f.c. a dececago
of the multiplicity of ke circulatinn o 2 a2 2.5, belags
abont oserious dejtructon of the gormal ¢ lztion, walch
(x:1:h)

may lrad to andey . rakle COnESUenCeg
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- STYRIKOVICH Mikhail Adol'fovich' MOROZ, I.I., redaktor; ISLENT'YEVA,
PO tarrnTeheskly redaktor

[Progress and prospects in the development of Soviat boller con-
struction] Uspekhi 1 persvektivy razvitiia sovetskogo kotlostro-
eniia. Mosltva, "Pravda," 1955. 23 p. (Vsesoiuznoe ohshchestvo

po rasprostraneniiu politicheskikh i nauchnyk znanii, Ser. 4,

no. 13). (MIRA 8:6)

1. Chlen-korrespondent Akademii nauk SSSR (for Styrikovich).
(Boilers)

2 33 S
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SOV/124-57-5-5414
Translation from: Referativayy shurnal. Mekhanika, 1957, Nr 5, p45 (USSR)

AUTHORS: W Kholodovskiy, G. Ye.

TITLE: Investigation of the Effective Circulation-velocity Heads in Steam-
boiler Pipes at Elevated Water-vapor Pressures (Issledovaniye
poleznykh naporov tsirkulyatsii v parogeneriruyushchikh trubakh
pri vysokikh davleniyakh vodyanogo para)

PERIODICAL: V sb.: Gidrodinamika i teploobmen pri kipenii v kotlakh vyso=. ..
kogo davleniya. Moscow, ‘AN SSSR, 1955, pp 99-136 R

ABSTRACT: The authors investigated the effective circulation-velocity heads in

an unheated 56-mm-diameter vertical pipe at circulation speeds of
from 0.2 to 0.9 m/sec, within a range of steam pressures from
35 kg/cm?2 up to the critical pressure. The heat-flow rates and
reduced steam-flow rates achieved in the experiments greatly
exceeded those encountered in the pipes of even the most powerful
present—day natural-circulation boilers. It was found that, as the
steam pressure, tae circulation speed, and the reduced steam-flow
rate increased, head losses due to slippage decreased. Regardless
of the circulation speed, atsteam pressures of 182 kg/cmz and above
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SOV/124-57-5~5414
Investigation of the Effective Circulation-velocity Heads in Steam-boiler (cont.)

the head losses due to slippage are practically nil, and the actual effective pressure
head equals the theoretical value thereof calculated with allowance made for the
head losses due to friction. Af steam pressure 142 kg/cm2 with a circulation speed
of 0.5 m/sec and above, andat steam pressure 113 kg/ecm® with a circulation speed
of 0.7 m/sec, no head losses at all due to slippif#: were observed. The fact that
the head losses due to slippage were found to decrease concurrently with increasing
steam pressure is attributed by the authors to a simultaneously occurring decrease
in the surface tension of the water and to the resulting greater dispersedness of the

vapor phase. Bibliography: 4 references.
Yu. A. Lashkov

Card 2/2
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AUTHORS:

TITLE:

, SOV/124-57-3-3203
from: Referativnyy zhurnal. Mekhanika, 1957, Nr 3, p 80 (USSR)

Styrikovich, M. A., Shitsman, M. Ye.
R At otk S

An Investigation of the Temperature Conditions in the Operation of
a Vertical Boiling Tube Under Superhigh Pressures (Issledovaniye
temperaturnogo rezhima raboty vertikal'noy kipyatil'noy truby pri
gverkhvysokikh davleniyakh)

PERIODICAL: V sb.: Gidrodinarnika i teploobmen pri kipenii v kotlakh vysokogo

ABSTRACT:

Card 1/2

APPROVED FOR RELEASE: 08/26/2000

davleniya. Moscow, AN SSSR, 1955, pp 206-228

The paper adduces the results of an experimental investigation of
the temperature regime of a vertical boiling tube 30 mm in diame-
ter. The experiments were conducted on a stand with pressures

of 182-209 atm abs, a specific heat flux of 230-720,000 kcal/méhr,
circulation velocities from 0.2 to 2.2 m/sec, and gravimetric
steam content from 8 to 100%. It is established that a considerable
range of intermediate regimes exists within the zone of pressures
and circulation parameters investigated, during which regimes, in
proportion as the stzam content increases, the intensity of the heat
transfer gradually decreases from the values corresponding to a
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SOV/124-57-3-3203

An Investigation of the Temperature Conditions (cont.)

normal nucleate boiling to the values which correspond to the heat transfer to dry
saturated steam. The authors point out that with specific heat fluxes of the order
of 400-450, 000 kcal /m2 /hr a decrease in the circulation velocity to 0.4-0.5 m/
sec and of the circulation multiplicity to 2.0 - 2.5 may lead to damage to the
steamn pipes of boilers operating at superhigh pressures.

Z. L.. Miropol'skiy

Card 2/2
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SOV/124-58-1-879
Translation from: Referativayy zhurnal, Mekhanika, 1958, Nr 1, p 118 (USSR)

AUTHOR: Styrikovich, M. A,
. TITLE: -~.._—Lwe§ﬁ'g’§{i—on by Means of Radioactive Isotopes of the Carry-off of
¢ Salts in Steam and of the Hydrodynamics of a Two-phase Liquid
(Issledovaniye unosa soley s parom i gidrodinamiki dvukhfaznoy

zhidkosti metodom radioaktivaykh izotopov)

PERIODICAL: Sessiya AN SSSR po mirnomu ispol' zovaniyu atom. energii,
1955, Zasedaniya Otd. tekhn. n. Moscow, lzd-vo AN SSSR, 1955,

pp 210-227

ABSTRACT: A brief review of the results of experimental investigations and
some comments on methods of radioactive-isotope investigations in
the measurement of component concentrations. The investigation of
the carry-off of salts aimed at the establishment of relationships for
the determinaticn of the impurity content in water vapor at pressures,
temperatures, specific flow rates, and salt concentrations in water
that are typical for modern steam-turbine powerplants. The total
impurity concentration in the steam amounts to less than 0.2 mg/kg

Card 1/2 of steam. By utilizing radioactive salts the author succeeded in
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SOv/124-58~1-879
Investigation by Means of Radioactive Isotopes (cont.)

separating individual components in concentrations as low as 1075 mg/kg. The
measurement of the amount of an impurity contained in the steam was accomplished
by means of the measurement of the activity of the condensate. The salts and other
substances dissolved in the water are carried off by the steam partly withir. sus-
pended water droplets and partly as direct solutions of the salts within the 'water
vapor. The carry-off with the liquid droplets is characterized by a carry-oif coetf-
ficient which depends on the speed of motion of the steam, the pressure, and the
height of the liquid column. The carry-off of salts in solution within the water
vapor is characterized by a so-called distribution coefficient. It is established
that the distribution coefficient is proportional to some power of the ratio of the
densities of the water vapor and the liquid. The exponent of this ratio is constant
for each soluble substance. An investigation of the '"bulging' of the water volume
due to the formation of bubbles within the liquid was carried out by means of a

thin transmitted beam of gamma rays. The influence of the salt content on the -
change in volume of the liquid and the carry-off coefficient was studied. Gamma-
ray inspection was also used for the investigation of the structure of the steam-
water mixtures and the distribution of the steam and liquid over the section of hori~
zontal and slightly sloping tubes while in motion. .
D. A. Efros

Card 2/2
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SOV/124-58-3-3020
T'ran:ilation from: Referatitnyy zhurnal, Mekhanika, 1958 Nr 3, pbB(USSR)

AUTHORS: Styrikovich, M A.. Miropol'skiy, Z. L.

P

TITLE: On the Operatior.al Temperature Conditions of Horizontai and
Inclined High-pressure Steam-generating Tubes (O'temperaturnom
rezhime raboty gorizontal' nykh i naklonnykh parogeneriruyu-
shchikh trub pri vysokikh davleniyakh)

PERIODICAL: V sb.: Gidrodinamika i teploobmen pri kipenii v kotlakh
vysokogo davieniya, Moscow. AN SSSR, 1955, pp 229-254

ABSTRACT: The article presents the results of experimental research
on the operational temperature conditions of horizontal and
nclined tubes with an internal diameter from 12 to 56 mm.
The angle of inclination is from 0° to 10 . the pressure range
is from 36 to 182 atm abs, and the heat transfer rate is from
40x103 to 230x103 kcal/m2 hour. Description of the installa-
tion is given. Experimental methods are described in detail.
Nume rous graphs are presented. It has been established that
there exists a considerable range of operational conditions
during which increases are observed in the metal temperature

Card 1/2  of the upper parts of the tube wall. These increases are due
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Periodical

Abstract

Institution :
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AID P - 1246
USSR/Engineering

Pub. 110-a - 7/17

: Styriqu;gyjngkﬁigibCorr. Mem., Academy of Sciences, USSR

P

Ways of removing salts from a steam power installation
worklng at supercritical pressure

Teploenergetika, 1, 31-34, Ja 1955

An analiysis is made of the behavior in the feed-water
loop of particles carried by the additional feed-water
flow. Different methods are considered for removing
such impurities from the steam-water cycle.

Moscow Power Institute

No date
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_ AID P - 1334
USSR/Engineering

Styrikovich, M. A., Corr. Memb., Academy of Sciences, USSR

Outline of the History of Power Engineering in the USSR.
(Review)

Teploenergetika, 2, 59-61, F 1955

Under the above title a series of monographs 1s being is-
sued. The present review concerns 6 issues on heat power
production dealing with the development of theoretical
subJects and also with the history of power station con-
struction and energy distribution. The whole series is
prepared as a collective effort of 50 professors and
instructors of the Moscow Power Engineering Institute
im. Molotov. ’

None

No date
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_RID P - 2326
Subject . USSR/Engineering

Card 1/1 Pub. 110-a - T/17

Authors : _gigyyikov_iﬁc_}_xL_M. A., Corr. Memb., Acad. of Sci., and
Katkovskaya, K. 1a., Kand. of Tech. Sci.

Title . Control of silicic acid content 1n gaturated and super-
heated high-pressure steam

Periodical .  Teploenergetika, 5, 34-37, My 1955

Abstract . Tests made with high-pressure boilers showed that a de-
crease 1n silicilc acid content of steam resulting from
guperheating is not due to the process of dehydratlon

put to partial settling of sodium silicate in the super-
Leater, and also to @ partial condensation of steam at
the superheater's inlet. Six diagrams and 1 table. Two
Russian, 1953 and 1 American reference.

Institution None

Submitted
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USSR/Physics - Hydrodynamics D-3027

Card 1/1 Pub. k1 - 11/15

Author ¢ Miropol'skiy, Z. L. and Styrikovick, M. A., Mcscow
RN i A IORNLE o ey

-

Title : Use of'X'Rays in studying the hydrodynamics of diphase systems
Periodical : Izv. AN SSSR, Otd. Tekh. Kauk 9, 154-159, Sep 55

Abstract ¢ Describves method of deterndining density of a water-gsteam system in a
boller by measwing the lessening of the intensity of a beam of Y
rays when passed through such a medium. Describes experimental set-
up. Presents theoretical calculation of the processes lnvolved in
diphase medie. Drawings, formulae, graphs.

Institution:

Submitted : April 1k, 1955
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Styr;kovich, M. A.,

Authors : 1 \
’USSR?“MT”ET“Sﬁff%ﬁan,
Tech. Sci. Fower Institute, Academy

changes in 8 vertical boiling

}
UsSR/Power Eng.

6/14

Corr. Memb., Academy of Sciences,
and Z. L. Miropol'skiy, Kand.
of Sclences.

Some data on temperature

Title
conduit at near-critical pressures.
pPeriodical Teploenergetika, 12, 32-36, D 1955
Abstract Tests with vertical boiling pipes at different pressures
and various flue temperatures are explained. Some
e noticed, vwhich

temperature changes 1in the pipe walls wer
seemingly have . considerable importance for establishing
conditions of normal performance of vaporating-surfaces
of super-high pressure boilers. Seven diagrams. Three

Russian references, 1951-1952.

Institution : None
Submitted . No date
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S‘I‘YRIKDVICH M.A., professor,

Sy sy

Solubility of impurities in water and water vapor and their behavior
in the steam passage of the electiric power plant. Trudy MBI no.25:
106-122 155, (MIRA 9:7)

1.Chlen~korrespondent AN SSIR.
(Peed water) (Siteam)
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REZNIKOV, M,1., kandidat tekhnicheskikh nauk.
_SQZB}KDV;ggﬂaggélg professor; HEZ
New liquid level indicator. Trudy MEI mo.25:222-230 '55. (MIRA 9:7)

1.Chlen-korrespondent AN 3SSR (for Styrikovich).
(Indicators for steam emgines)
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- STYRI Kov/icH, M-A
vsse/ Chemistry - Physical chemistry
Card 1/2 Pub. 22 ~ 24/47

femb. Corresp. of Acad. of Sc. USSl.; Khaybullin, I.

Authors +  Styrikavich M, Ay, B
Xt ana"fsﬁ werashvili, D. G,
Title ¢ Solubility of salts in high pressure waber vapor

{ Dok, AN SSSB 100/6, 1123-1126, Feb 21, 1955

periodical
Abstract s The solubility of Na 50, , CaCly, NaCl, wae jnvestigated in saturated
water vapors at pres urés ranging froft 100 to 200 etm. It was found that
rheated water vaper at constant

the solubility of colid substances in SUpel
pressures in the 20ne of slight overheating has & negative coefficient; it
reaches a minimum at, and then acquires a positive coeffi-

a certain point 2an
cient in the zone ol

relative high overheating.

Institution fcad. of Sc. USSR, The G. M. Krzhizhanovskiy Fower Engineering Institute

Submitted . October 28, 1954
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Periodical .  Dok. AN SSSR 100/6, 1123-1126, Feb 21, 1955

Card 2/2 Pub. 22 - 24L/47

Abstract : The solubility of the substances investigated in a superheated state
wag found to be qualitatively anzlogous to the change in the basic
characteristics of the superheated vapor. Eight references: 5 USSR,

1 USA, 1 Scandinavian and 1 German (1940-1953). Graphe.
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»* LRVIT, Grigoriy Osipovich, inehener; BRL'KIND, L.D.,doktor tekhnicheskikh
nauk, redsktor; GLAZUNOV, A.A.,doktor tekhn‘chegkikh nauk, redaktor;
GOLUBTSOVA, V.A.,mandidat teichnicheskikh nauk, redaktor; ZOLOTARRY,
7.L.,doktor tekhnicheskikh nauk, redaktor; 1ZBaASH, 5.V.,
doktor tekhnicheskikh nauk, redaktor; KIRILLIN, V.A.,redaktor;
KONFRDERATOV, 1.Ya.,doktor tekhnicheskikh nauk, redaktor; PRETROV,
G.N.,doktor tekhnichesiikh nauk, redaktor; SIROTINSKIY, L.I.,
doktor tekhnichesklkh nauk, redaktor; SOoLOV'YRV, I.I.,professor,
redaktor; &Q&ug.e..redaktor; SHNEYBERG, Ya.A.,lmndidat
tekhnicheskikh nauk, redakior; SHCHEGLYAYEV,A.V.,redaktor; AWTIK,

1.V.,redaktor; ¥BERDKIl, A.M.,tekhnicheskiy redaktor

[ outline history of power engineering in the U.5.S.R.] Ocherki
po istorii energetichoskol tekhaiki SSSR. EHed. komissiia L.D.
Bel'kind i dr. Moskva, Gos. energ. izd-vo. No. 3. fPower
congresses and conferances] Energeticheskly sezdy i
konferentsii. 1956. 98 p. - . . (MLBRA 10:4)

1, Moscow. Moskovskiy energeticheskly institut. 2.Chlen-korrespondent
AN SSSR.(for Kirillin, Styrikovich, Shcheglyayev)
{Power engineering--Congresses)
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AID P - 4421
Subject . USSR/Heat Englneering

card 1/1 pub. 110-a - 1/13

Authors . Knorre, G. F., Dr. Tech. Sci. and M. A. Styrikovich,
Member—correspondent of the USSR Academy of Jciences

Title : Immediate perspectives in boiler-furnace engineering
development.

periodical : Teploenergetlka, 6, 3-9, Je 1956

Abstract The immediate problem is reportedly the building of super
power plan® consisting of 150,000-200,000 kw turbine-
boiler units. Recommendations are made for new designs

of regenerating equipment and furnaces.

Institution None

Submitted ¢+ No date
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card 1/2 Pub. 110-a - 1/18
Authors : _ﬁ;xx;hgg&ggkggﬁ y,, Corr. Mem. Academy of Sciences,
USSwH, and 1. Kuﬂgtaayulyavichus, Eng.

Title . Using special large peak—load boilers in 2 Heat and
pPower Plan%.

periodical * Teploenergetlkd, 10, 3-8, O 1956

Abstract s 'The expediency in using special large poilers for peak

district heating 1oads is demonstrated. The problems

of the distrihution of load are examined. The peak-

1o0ad boilers must be jnexpensive, simple in design and
rellable in operation. Because of the wide range of
steam and not-water 1oads These€ poilers mus?t function
at different 1oad levels. The hot-water type 18 simpler
and 1le8s expensive, while the steam type 1= more
flexible 1in cperation and can sbtore the steam at the
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}E.'I"Y:éiIKOVICH,‘ »u.‘, red.; CZERSKIY, V.A., red.; LARIQNOV, G.Ye., tekhn,red,

m‘;ilers in West Buropean countries. Translations] Parovye

kotly zapadnoevropeiskikh stran. Perevody statei pod obshchel red,

- ag57., De
M.h.Styrikovicha. Moskva, Gos. energ. izd-vo, 1957 S%H'IRA 11:3)

1. Chlen-korresponient AN SSSR (for Styrikovich)
(Boilers)
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NEVSTRUYEVA, Ye.I., [translatior]; SHEVELEV , Ya.V., [translator];
SPYRIKO , redaktor; SHESTOPEROVA, N.V., redaktor;

y DoVa, ekhnicheskiy redaktor.

[Four lectures on muclear energy] Chetyre lektsii po fadernoi

energetike. [Translased from the lnglieh] Perevod s angliiskogo

B.I.Nevstruevoi i IA.7.Sheveleva., Pod red. M.A,Styrikovicha.

Moskva, Izd-vo inost.lit-ry, 1957. 228 p. (MIRA 10:11)

1. Institution of Kechanical Bngineers, London. 2. Chlen-korrespondent

Akademii nauk SSSR (for Styrikovich).
(Atomic energy)
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| S gation of 6 Charac teFINTIcs of Vapor atTa Pressure of 185

10(4); 21(5); 24(8) PHASE I BOOK EXPLOITATION 50V/2857
go-no.bi»a:su—.&- xonferentslya po un»n-:!&.uc
duou.o-m‘nogl"unmtwnnw { stabil'nykh {zotopoy & 13lucheniy v narodnos
xhozyaystve 1 nauke. 2d., Moscow, 1957
tekhnl drodinamika; trudy konferentall, tom. 8 (Heat
3“‘5-.1”“«»’““ Hiydrodynamics; cransactions of the All-Unlon
e on the Use of Radtosctive and Stable 1sotoped and
in the Wational Econoay and Sclence, Vol #) Mosco¥,
Gosenergolzdat, 1958, 88 p. Errata 3315 inserted, 2,500
coples printed,
301N enciest Akademiys nauk gssp, and UsSR. Glavnoye
B e wuvov.nofﬂn.S- atcEnoy energil.

upravleniye po
G. Ye. Knolodovskiy, and

. Styrikovich Resp. rd. )
Er" ud.’nl»wroﬁ own. oM. Nﬂwr :Qﬂnnn L. ¥. Sinel'nikova; Tech:

PURPOS! s collectlion of articlea i3 intended for sclentints
snﬂw-v”vnwoq vorkers contermed with the use of radloactive
snd stadle 1sotopes.

. of papers deals

“COVERAGE: ‘This collsction
ie isqtopes as asasuring tocla 1o

of radiocacilive and atad »
yarious types of sclentifiec investigasion. No persunal ties
are mentioned, Referenags &It given aftarn some of the articles.
2, Bartolomey, Q.6., Ya.0. vinokur, V.A. ¥olokol'tsev, and Vil
Petukhoy, Use of Gamma Rays for Studying the Prosess of U.»N?u..o:

3, Xusatelsdze, 3,8. A,
Bcopy for Mncek..ﬂa the Ennodw:-MHMmtﬂa 2 Baltifluld Systes

5, polatawkin, R.G.s and N.A. Shapkim,_ Rathod of *7agged” Atoms
for Inveatigating Water BN

Fuid
5, Kudryavisev, v.8. Determining the Specific Surface Area of
z

-

9

and@ V.K. Moskvicheva. Use of Gammaradio- 12

d §tean Contens 1n Surface Boiling of 3 1

Wn_ﬂﬂwuglﬂnln.mmd\ﬂmao: by the Sorpiion Rethod With the Use of
0

* Atoms

[ n
uum for Atudying Sulfate Corrosion of Concrete

7. Teytovigh, N.A., V.I, Perrooskly, and  V.A. lukin, Methods
for Determining the Denalty and Molature Content of Solls With the
Ald of Radloactive Bxmlslons

8. Polozova,-i.u., anG Refa fozsmas. Stedy of the Processes of
Nolstaire Transfer 1n Bullding Matarials by Means of Oazmaradio-
scopy

9. éﬁ: 1.Xh. [haybullln, and L. X. Khokhlov,
Use © oactive Jsaatopes for thveatigating the SolublIVty of
Salts in Water Vapor at High Pressures

10, Sterman, L.3., A.Ya. Antcnoy, and A.V. Surnov. Investl-

abs. atm, With the Ald of Radioactive Isotopes
11, _Dubrovskiv, V.A. Use of Radloaztive Isotopey for Obaerving
the Mctlon of the Molten Glass Masy in J12s3 Purnase Tanks

12, _Rachinskly, V.V, Use of Radloasslive IScCopes 1n Studyling
the Plltratlon of Flulds Through Porv * Nedla

33. JIeypunskaga, D.I., and A.Xa, Boe:iit. Reciolsciopa Methods
for Investigatliig FIow Procasses of PLulcds in a Porous Medium

Noskvin, Y.N., and I.I. Kuzbaiora. Use of Radloactive Hnoaocuum

33

B

158

46

52

sT

62

18, Bozts. M.A., 1.8, 2arubln, V.S. rastneviy, and L.L, Korsak.
.Investigation of th» Hydrodynanles of a Flald 'in the omauo“&.:ouonm
7

o_.l tTeling Centrilug-= ity the AS4 af Radlonctlive Iaotopaa

15. VYVolarovich, N.P., N.¥, Churayev, and B Y3, Minkov. Invest-

1gations of the Motlon of Water in Frat Under Laboratory and Fleld

Conditious With the Use nf Radloactive Inotoped

T2

16. Arxhangel'sxiy, M.M. Use of Radloactive Isotopes for Invest-

igating Suspersions of River 311t

17. Yeynik, Pﬁn.. and A.S. Shubln. Use of Radloactiv t
for Investigating the Mechanlan of the Drying Prosess ¢ Isotopes

78

85 j3

with the applicatien HU
.Hw

e - e - i e

CIA-RDP86-00513R001653710013-4"

08/26/2000

APPROVED FOR RELEASE



' : i:\ !" .

Yoo

\ ‘FfefBPPS'G-OOS13R001653710013-4

S ST A ST KR e 3 e S e

AN /

BADYL'KES, I.S., doktor tekhnicheskikh nauk: BELINSKIY, S.Ya,, kandidat
tekhnicheskikh nauk; 3IMMEL'FARB, M.L., kandidat tekhnicheskikh
nauk; KAIAFATI, D.D., kandidet tekhnicheskikh nauk; EBRTSBILI, L.I.,
professor; KOVALBV, A.P., doktor tokhnicheskikh nauk; KONFEDERATOV,
1.YA., doktor tekhnicheskikh nauk; IAVROV, v.N., doktor tekhniche-

ckikh nsuk; LEBEDEV, P.D.,

doktor tekhnicheskikh nauk; IUEKNITSKIY,

V.V., doktor tekhnicheskikh nauk [deceased]; PETUKHOV, B.S., doktor

tekhnicheskikh nauk; SATANOVSKIY, A.Ye,, kandidat tekhnicheskikh nauk;
SEMENENKO, N.A..doktor_tekhnicheskikh nauk; SMEL'NITSKIY, S.G.,

kandidat tekhnicheskikh nauk:
nauk; CHISTYAKOV, S.F., kand

SOK0LOV, Ye.Ya,, doktor tekhnicheskikh

idat tekhnicheskikh nauk; SHCHEGLYAYEV,

A.V.; BEL'KIND, L.D., doktor tekhnicheskikh nsulk, redaktor; GLAZUKOV,
A.A., doktor tekhnicheskikh nauk, redaktor; GOLUBTSOVA, V.A., doktor
tekhnicheskikh nauk, redaktor; 20LOTAREV, T.L., doktor tekhnicheskikh

nauk, redaktor; IZBASH, 5.V,

doktor tekhnicheskikh nauk, redaktor;

KIRILLIN, V.A., redsktor; MARGULOVA, T.Kh,, doktor tekhnicheskikh
nauk, redsktor; MESHKOV, v.V., doktor tekhnicheskikh nauk, redaktor;

PETROV, G.N., doktor tekhn

icheskikh nauk, redaktor; SIROTINSKIY, L.I.,

doktor tekhnicheskikh nauk, redaktor; STYR,I,KQ'V_ICH& M.A., redaktor;
SHNEYBKRG, Ya.k., kendidat tekhnicheskikh TAnE. - TSEaRYTYy MATVRYEV,
G.A., doktor tekhnicheskikh nauk, redaktor; MEDVEDEY, L.Ya.,

tekhnicheskiy redaktor

[History of power engineering in the U.5.5.R.; in three volumes]
Istcriia energeticheskoy tekhniki SSSR; v trekh tomakh, Moskve,
Gos ,energ.izd-vo.

(Continusd on next card)

APPROVED FOR RELEASE: 08/26/2000

CIA-RDP86-00513R001653710013-4"



ROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653710013-4
o s e E AR e Gt S S S B Tl i ST L -_{‘7 A A s ‘w*w{ﬂ(&i%ﬁﬁﬂi

il

N B £ i/

BADYL'KES, I.S.-~~(continued) Card 2.

Vol. 1, [Heat engineering] Teplotekhnika, Avtorskii kollektiv toma
- Badyl'kes i dr. Red. -sost, toma I.IA.Konfederatov. 1957, 479 Pe.
(MIRA 10:8)
1, Chlen-korrespondent Akademii nauk SSSR (for Shcheglyayev,
Kirillin, Styrikovich). 2. Moscow. Mogkovskiy energeticheskiy
institut
(Heat engineering--History)
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- R e CHMUTOV, K.V., red,:

SHERNYAYSV, 1.1., akidemlk; red.; STYRIKQVIGH. Beh., rTed.iC , red.;
SHKROB, M.S., doktor-takhi-isuk, red,; RAVICH, M.I., doktor khinm.
nauk, red,; PIROPOL'SKIY, Z.L., red, izd-va; SHAPEKIN, I.F., red.
tad-va; KISEL&VA, A.A., tokhn.red.

[ Intra-boiler physical and chemical process, water preparation and
water operations of boilers in electric power plants of high and
ultrahigh parameters] Vnutrikotlovye fiziko-khimicheskie protsessy,
vodopodgotovka 1 vodnye rezhimy kotlov aa elektroetan;;tiakh

, rvsokikh parametrov, 'loskva, 1957. P
vysokikh i sverkhvyso P ' o’ i1:2)

5 kikh parametrov.

1. bkademiya nauk SSSR. Komissiya po paru veyo
2. Chlen-korrespondent Al 8SSR (for Styrikovich, Chamutov)

(Boilers) (Blectric power plants)
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USSR /fhemical Pechnology. Chemical Produsts He
and Thelr Application
Water treatment. Sewage wabter.

Abs Jour: Referat 7hur - XKhimiya, No 1, 1958, 172k

at a velocity of 5.0062 m/second (time of contact
4l seconds). Another method of saturating the
steam consisted 1in £111ling the reactor with
stainless steel turnings and passing into 1it,
from the generator, ateam containing 2 large
concentration of the salt the excezs of which
was deposited on the walls of the resctor and cn
the turnings while the portion dissolved in the
steam passed through the reacsorl with the out-
flowing steam. RBoth methcds vielded results
which were 1in good agreement. Determination of
the concentration of the =salt 1in the steam wWas
effected by means of radiocactive jsotopes. Solu-
bility of MaCl was determined at 180~300 atmo-
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USSR fhemical Technology. Chemical Products
and Their Application

Water treatment, Sewage water,

Abs Jour: Referat Zhur - Khimiya, Ho 1, 1958, 1724

bility minimum at all pressure levels is found
at 500 (0.0045 mg/kg at 300 atmospheres gauge
pressure). With increasing pressure the minimun
solubility value increases. Solubility of

cacl. was studiled at 2l40-300 atmospheres gauge
pressure and 100-650 . This salt behaves anal-
ogously to NaCl. Solubility minimum (2.8 mg/ke)
at 300 atmospheres gauge pressure 1s found at
£00° . With increasing pressure the position

of the minimum is shifted toward higher tempera=
tures., Solubility of CaCQ, was studied at 300
atmospheres gauge pressure and L00-650 ; solu-
bility minimum (0,0182 mg/kg) 1s found at hes

Card 4/6

Chemical products H-5

ARRRQVED. FOFE _

SR hﬁq

) and Tt ?ﬁ%nosf:{iooo CIA-RDP86-00513R001653710013-4"
Sewag?e T .

vater treatment.
Mo 1, 1958, 1724

Abs JouT: peferat Zhur - Knimiy2a,

at all tke chlorides,

The authors consider th oTA e s cur

at the usual conaentrations in which
in the feed water © ;
pass rhrough ghe boller.
deposlts 1f 1its concentTr
wateTr does not exoeeddo.
1€ 1its concentration oe Sy eom-

p . 11 remaln -
ey Wi poiller. ,As one of the meuhogi
of salts from the poiler~-turo ne

d the deposition of CaSo0- within

£ uniflovw boileTs, must

for the
cycle is propose
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Certain questions of the development of thermal power
engineering in the USSR. (Cont.

initial cost by more than 2.5 roubles per kilowatt.
These estimates are based on a pay-off time of eight
years. Thus, the use of cheap coals will modify the
design of power stations. When the fuel cost is 40 to
50 roubles per ton, it is already adviseble to use only
pearlitic steels and not the expensive gustenitic
steels and when the fuel is very cheap 1% should be
verified whether it ig advisable to use & pressure of
130 atms and reheat. Other design features are also
affected such as the best degree of vacuum and the
steam load on the exhaust section of the turbine. Thus,
in a station burning expensive fuel it is advisable to
verify whether the use of a single shaft high speed
machine is justifiable for turbine outputs above 200 MW,
but with cheap fuel single shaft output may exceed

400 MW, With expensive fue% the flue gas temperature
should not exceed 110 - 120°C bug with cheap fuel the
best temperature may be OVer 2007°C.

The immense scale of consumption of individual
kinds of power fuel may make it necessary to design
special boiler sets for them. It will be particularly
important to develop special equipment for stations
burning natural gas, particularly if it is not necessary
to provide for future coal burning. Stations burning

AP :
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I fficient of the
4 no.10:9-12

(MIRA 10:9)
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5 tean con’»’:en
Tra effect oF VOlJmetriinsEnglish]' Teploenefgetika

off luant [with sunmary

o {for Styrikcvich).

: SSSE
i denii nauk > =
1—korresoondent Akade:d! asuke SSSR.,
L e l;?chenkiy {nstitut Axadenil nav
2, Znergevs (Feed water}
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Eydraulics of Gas-and-liquid Systems 615

also thank the reviever, V. G. levich, and the editor, L. A. Vitman, There are
81 references, 7% of which are Soviet, 2 German, o French, b English.

TABLE OF
CONTENTS:
Syubols 8
Introduction 10
Ch. 1. Basic Parameters and Equatlons 12
1. Conditions for single-valuedness of the hyd.rodynamic regime of
an {gothermal gas-liquid system 22
o, Resulting phase velocities, true and mean discharge gas—content
of the flov 12
3. Mean density of the mixture 15
e ;. Basle dimensionless parameters of & two-phase flow 15
‘ 5. Baslc equations of hydroaynamics 18
6. Mechanical {nteraction of phases on the boundaries of separation 19
22

- Shock wave on & boundary cf geparation of phases
, Thermsl phase interaction on the boundary of separation 2
9. Equation of the averaged, one-d:l.menaional motion of & gas-liquid

mixture in & round tube
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SFYRIKOVICH, M.A., prof., doktor tekhn.nauk; EATKOVSKAYA, K.Ya,, kand. tekhn.
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[Boiler unite] Kotel'nyn sgregaty. Moskva, Gos. energ. isd-vo,
1958. 487 p. (MIRA 12:2)

1, Chlen-korrespondent AN SSSR; savaeduyushchiy Eafedroy kotel'nykh
uatanovok Moskovskogo ordena Lenina anergaticheskobo inatituta (for
Styrikovich). .
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TITLE: Trom the wyperience of Czecroslovakian zorer Enpincers
‘ (1z opyte chekhoalovaxskikh ener;etikov)

PERIODICAL: vestnik fradenii nouk SU8I, 1255, Nir 9, P 33-84 (USSR)

ABSTRACT : power supply je secured by ¢ uniform hizh-voltage grid cover-
ing the whole territory of tnc republic. The povieT supply
cor.eg primarily from tnermanl power etctions (stean turbines
which use mineral and brown coal Tor firing. The ghare of

hydroelectric nower gtations 18 ghout 15-14 <. The power
output of the jndividual aguregates is too low. owever, the
construction of stean turbines of 50 000 k¥ and of generatoT
boilers with a steam output of 100-125 t/per hour is con-
tinued instead of such with 200 000 k¥ and A00-650 t/per
nour. This would considerably reduce the prime costs per
¥t znd the fuel consumption. transition is in-
sufticiently prepared as yete In the = tut issledovaniye
peshin Chekhoslovutskoy akedemii n& ite of Machine
card 1/2 Tegting of the czechoslovukian S) th the labora-
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" AUTHOR: Styriovien, M.ae Corresponding Member of the
— T scademy of Seierces USSH
watveyev, Goaes Doctor of Technical Science
Popyrin, L.5.y Engineer

TITLE: The Selection of End Pressure (Vacuum) for Larce
Regional Electric Power Stations (Vybor konechnogo
davlieniya dlya GRES bol'shoy moghchnosti)

PERIODICAL: Teploenergetika 1959, Nr 11, PP 42-46 (USSR)

ABSTRACT: In designing larsgs power stations it is not usual
to make individual prescriptions for the techaical
onomic featureS of the condensing equipment
and water-supply systems. On the contrary, tO
secure the greatest possible standurdisation, the
turbine manufacturers make & single type of
condenger for & given typ» of turbine. &S will be
seen from Table 1, all Soviat tarbines now produced
or projected are intended for a vacuum of
0.03 - 0.035 atm and have cocndensers with a -
specific steam loading in the range 35 — 46 kg/m7br.
The powsr station water—-supply 1S designed in
sccordunce with the manufacturers data on the
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" Ppe Selaction of End pressure (Vacuum) for Large Regional
Elactric Power Stations

condsnsers. This leads 1O jrrational results; 1n

5 aumber of large power stations with turbines of

200 MW located in various climatic reglons and
burning fuels of different costs, jdentical
condensers are 4o observed in Table 2. The
turbine manufacturers should now provids & Tange of
condenser sizes for each type of turbine. Fuel costs
are particularly important in this mutter since they
may Tange from 140 roubles per ton in the Buropeal

of the country *tO 10 roubles pzr ton in Siberia.

focal climatic conditions and, therefore, COOLling-
gater temperature, vary widely. Cooling-wateT
conditions are at present simply taken from an
All-Union standard. Determination of the vacuum
from the annual mean cool ing-water temperature gives
rise to considerable erTrOTr and it would be better to
use monthly meal figures. The conditions that
should be assumed for technical and aconomic

Card 2/4 cclculations on condensers ars then discussed. In
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The Selection of End Pressure (Vacuum) for Larg# Rezional
Electric Power Stations

datarmining the pover consumption of circulating

umps, allowance is made for a considerable reduction

in output durin;; the winter c=ason. Fig.2. graphs the
relatinnship hatwean pover expenditure on circulation-
pump drive and power foss in the turuvine resulting
From impaired vacuum for three differant climatic
regions of the country. The method of making
acopomic comparisons Yetween different types of
condansing conditions is explained. Replacement and
repair costs for two variants are compared in table 3.
A graph showing various condenser characteristics &3
a function of Fuel cost and cooling-water temperature
is given in Fig.3. The increased us=ful output of
elactricity os & function of the cooling-water
tamparsture and fuel costs is seel in Fig.4. The
rasults of caloulations of the pest water-velocity in
the condenser 2IC plotted in Fig.5. The following
conclusions ure dTawn from the calculations. The
ggﬁimum gacuum in the condenser of & turbine type

Card 3/4  TVK-200 depends considsrably on the cooling-water
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Electric Power Stations

temparsture and the price of fusl; 1t ranges grom
0,075 atm for & cooling—water temperajure of 6 C

and expensive sl to 0.45 atm for 15°C and cheap
fusl. The atandard condenser supplied by the
Leningrad Mestal Works for turbine type PVK-200 does

not permit the greatest economy to be obtained
particulurly in southern ragions OT where fuel is
axpensive, 4 further two or thres types of condenser
chould be designed for this turbine and characteristics
sre racommended. Various other recommendations of the
sume kind are made shout cordenser design. There are

5 figures, 3 tables und ? literature raeferences both of
wricn are Soviet.

. Bpaer atichas-iv institnt 1. 85SR (Powar Institute,
Academy of Sclences, USSR)
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Aksdemiya nauk S3SR, Otdeleniye khimlcneskikh nauk

Termodinanika 1 stroyeniye rastvorov; trudy asoveshchaniy®. ..
M?lgﬂvaa- and Structure of Solutlons; Transactions of the

eronce Held Jenuary 27-30, 1958) Moscow, lzd-vo AN SS3R,
1999, 295 p. 3,000 copies printed.

24,1 N. I. Shakhparonov, Doator nf Chemical Sclences; £4. of Publishi
Nouse: ¥. Q. Yegorov; Tech. Z4.: T, V. Polyakova,

PURPOSE: Thie book 18 intended for physicists, chemists, and
ahemical eugineers.

COVERAQE: This ecollsotion of papers was originally presented at the
Qonference on “Thersodynamics and Struoture of Solutions aponsored
“‘Mg Seation of Chexical Solences of the Acadeny of Sclances,

, and the Dupartuent of Chemistry of Moscow state University,

!n:oub:—ln-ooton January 27-30, 1958, Officers of the

»u.»-a‘an.n.«von. reports

Fluetuation of Energy in Solutlions and Their .

“mlﬂ»ou to Heat Capaoity
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Molecular Theory of
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“Simple Systems
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Yatsimirsidy, Ks Change in fhermodynamic Punoticns in
—nskot! sosiation of Ioms 1in Solutions
Yasil'yey Thermodynazios of -»nﬁnnonvwoub.-
tancyal, Sandor. Study of Partial Fressure of Solvent in
Aquecus 3olutions of Zleatrolytes
of Proton With Molecules (Water,

NG

I—:%wb«onno«»ou-
~and Methyl, Ethyl and muﬂmmv«m}ﬂnnwo_.uv

TR T e - 2

kovich, M, A. Study of Solubliity of low volatllity
ater Vapor Under High Preasure

Alexsandror, V., and e, P Io
8 aqueous Solutions O eotrolytes Lu

USRS,

<\

ng

are 13sted 1in the Pogeword, A st 00.Cr
- also read at the aonference, but not Tnoluded in tRIB Book,
treated in thls work are: '

;
m.hunubﬁmn 1. B>, and W, Ye, Khazaneva.
alniry Liquid u«-olH . A9
K'EIN? Study the Critical states of Individual
Wixtures With the Aid of inemxwsonie »

_BAactaney, 0. %, and Wm\vm\w.hrhnkrl Fhase Transitions in
4nd ThelF Classification 67

nie Measurements in the
T2

Awantonlayaity—Feiley and K. I,
mnary Hetaroazeotropes Into GazeotTopes and Homozeotropes 9
x end A, G. morachevs >vvw.__.0nu.ruh.n« of o7

X Atoronkin,A—V., -unuu.‘.% Relation of Thermo-
perties of “¥aturated and Nearly Saturated Ternary
93
Ivmvovail. Thermodynanic Properties of Water 1n
7

jation of Electrolytes in Nonagueous
105

18

126

133
140

18

152

153

N

folnoﬂ\'y

-

2t

CIA-RDP86-00513R001653710013-4"

08/26/2000

APPROVED FOR RELEASE



IIAP

i

At e
SPYRIKOVICH, KA.y red.;
- tekhn,red.
Some probhlems i
Eadernoi energetiids
14t~y 1959- 3“7 P.

1. Chlen-korrespon

APPROVED FOR RELEASE: 08/26/2000

‘S'E’BI;GIHA, N. V., T®

wor engine P
3 mct%z:nliz ptatel. Moskva, Isd=vO inos

S
dent AN SSSR (for
(Nuclear englneering

3R001653710013-4

roem _—

des KHAR'KOVSKAYA, L.M,.,

ering] Nekotorye voprosy
(MIRA 13:10)

jkovich).

CIA-RDP86-00513R001653710013-4"



4C;[A-RPPSG-OOS13R001653710013-4

"APPROVED FOR RELEASE: 08/26/2000

T !.%E tech=ology: and the

—

PSS I BOOK IXPLOTAZIN  8OV/3MT

Abndemiys meuk 8SI5R, Enargeticheakly iastlvut 1a, 0.M, Erzhizhancysogd

sornik posvynshibayeilira akademikit ..u.x- LrihishasoveXom

(Prodlams of Powr é» Collaction of Articles Dedicated to Jrres
Gmiotan G Krihishasovskiy) Mscov, 1959. 851 p. Eerta slip inseTtad.

PR E‘%ﬂ»iﬂﬁlﬂv»ﬂ.-»‘»ﬁgglggilg
of Academticimn .M. Trakizharovekiy.
CUNERAQE ?%%-55»9-!»&!%&‘&

4 Academtetan, The articlss dsal with prodlens
of & vide Tange of mdlects 1n the fisldd of xver anglnsering) problems
af the regional developant aof alestrical a3l thermal [over englmseriak, .

1 Pusics of cowndstian, Bo parscnalitiss ]
axe d. Befurwaces ar? glves after moet articles.

: . Ye. Suitasan, Bsat Truns-
reisures

- Soloy¥hia, R.I. Tiovs of

sion 1n Steam-gesarsting Tubes at High Pieisures b14] i ~_
Surinov, Tu.A, Besic Methods of the Present Theory of Heat Rxchaxge 3 v

Eadiation
Aptriznov, V.¥., G.1. Polyet. Puotographic Wethod of Momsuring luxinous 1
Fiaxas aTO
_Styrixovien, WA, 1. Iu. Rharyullis,asd LK. Kwkhloy. Rfect of
the Raiss of Solubiliity of Substances in ¥Wster Vapor om Boilar A3
>

© Exter
gMuMm.lxh\ ?'ragﬁuzygguiagnqg 1
—WesEaology 896 !

%‘. N, 3, Caxrgh, Mesults of the Astivity af tbr
salon for Eigh Parwwter Stesa aad Selentific Tisks in
Incressing the RA1ability and Sacaoey of Toerwal Kjectric Fower
Stations ia the Future 52
59

Courbanay, Z.F. Basic Pricciples of Pover Englneering
——

Cakbanov, £.F. Problem of the Machaniea of Tharoal Decoapositicn
of Pusls Py _
persting Volstile !

ﬂ‘m-n»ﬂ.hkm-? Pynamics of the Procens of 8~
Babstances From Solid Puels 575
Xalyarsryy, Y.¥. High- Spead *Pertintration” of Solid Pusls (Retarded
eIty 583
Dastmricher, A P, latensity of Eaating Fuels a3l Coatrol of the

595

Lagmiic P
Process of Taeir Therzal Decougosition

hitris, L.X. Theory of Corbustion aad Prodlems of Intansificetion 605

& the Processes of Burzlag

gpeyyder, Y.A., v.4. Iyeriey, V.I. Aaseyer, 3.3, Smiruov. Buruing

s partaYeat Cas-KiF Bireaas {n CAfflev Flreproof Crasbers 637

Shelestin, Tu.P., V.G. ¥rtrov, Tuo- Bage High-5pend Fernsces 659

Iyxav, A.V. RMass-feat Zxcharge in State sl Chemical Traasfoareaticns 673
681

Bstrwov, X.S. Beatizg Dazp Substances
e

Cschanov, T.F., AX. Nikolayny, A.P. Dashurichbev, Utilizatica of Cut
~—Pest 15 Ponr Kjlidaiing - (14
Gas During Ignition Oecurring Beyoud the e

T REGEX WaTe .t
Pastrin, ¥.8. Structure of Beterogenecus Flows 4n a Ehock Yromt TS
—
Profvoditeley, A8, Motica af Combustion Tone as & Byrodypaate
~Ketérogeneity . 193
Dotsenkn, B.B, Making Sutheriand Formulse More Precise for Xinatlc
—Gas Confticients ar
Pereleshisa, A.P. Paysical end Cheaizal Propertiee of The rmlstors ,W
g IO

“~Yanufactured Proa Manganic 0x1ds.

S

CIA-RDP86-00513R001653710013-4"

APPROVED FOR RELEASE: 08/26/2000



"APPROVED FOR RELEASE: 08/26

[
13 8 AL R M SR

2
/ oo - F.IAA'E'{':?F'_QQS13R°°1553710013-4

v " v

BRI

8(5), 8(4) 50V/30-59-2-2/60 ;

AUTHOR: gxpikovich, M. A., Corresponding Member, Academy of Sciences,
USSR

TITLE: The Importance of Thermal Power Plants in the pevelopment of

Power Engineering jn the USSR (Rol teplovykh elektrostantsiy V
razvitii energetiki SSSR)

PERIODICAL: Vestnik Akademii nauk SSSR, 1959, Nr 2, PP 11-16 (USSR)

. ABSTRACT: The author of the present paper investigates the problem of
expediency of the construction of thermal power plantse In this -
connection he ig of the opinion that only those water-power
plants with low gpecific construction costs and & short time of

amortization (8-10 years) are %0 be given preference. The im-
mense increase in the yleld of natural gas and cheap mineral

o0il in the Ural-Volg2 district permits 1O cease to exploit &
number of expensive solid fuels. By 2 dgifferent construction of
the thermal power plants the economic production figures areé
highly improved. At present, the biggest units in operation in
the USSR are steanm turbines of 150 uw. At a steanm pressure of

90 atmospheres absolute pressure and a steasml temperature of 550°

card 1/2 without secondary superheating they cause high gpecific con- 4
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50V/96-59-~2-14/18
" ithe Influence of the Length of a Heated 3ection of 'Tube on the
liagnitude of Criftical iates of Heat Transfer buring Forced kotion
of a Steam-Water Mixture

seamless tube of stainless steel grade EYa-IT, of
diameter 3.04 x 0.5 mm and of lengbh 331, 160 or 40 ma.
{metMEswmmIEMmdbyawemmmngcmmam, Super-—
heated steam at %00 atm and 500 to 6009C from a once-
through boiler was delivered to the tubes. Afber steain
supply conditions nad vecome steady electric current was
supplied to tune tube and toe neat flux was raised in
suill steps. Conditions were adjusted after each
incresse and this was continued until critical boiling
occurred which was recognised by a sudden sharp increase
in the tube wall temperature. The errors that might
arise in the wors£ are estimated. Curves of crivical
rates of heat transfer as function of steam content and
2/d retio are given in Fig 1, 2 and 3. It will be seen
that on all graphs over the investizated range of
pressure. speed and steam content, as the tube length is
) increcased from 40 to %31 um the critical heat transfer
Card 2/4 rave is reduced by a factor of 1.5 to 5. 1t is explained
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The Influence of the Length of a Heated Section of ‘fube on the

.

Lagnitude of Critical Rates of Heat Transier During rorced Motion
of a Steam~Wabter Mixture

that experimental points that are underlined on the,
graph are jower than they should be. Ppe influence on
critical rates of heat transfer of pressure, speed and
steam content: which have been described elsewhere are
confirmed. Curves of critical rates of heat transfer
55 function of Z2/4 are given in Fig 4, from which it will
be ceen that Toe influence of tnis ratio is particularly
great when the ratio is smali. Wnen the vatio is )
greater than 50 it has uch less influence on the critical
rate of heat transfer. Suggestions are made as to the
reasons why the critical rate of neat transfer should
depend on Ytube length when a two—pnase medium is heated.
T¢ is concluded that in the case of forced motion of
cteam waber mixture in a verbical steal raising tube
7 nm diameterl at pressures of 26. 100 and 180 atm and
f1low rates of 830 and 3000 kg/mesec and steam contents
of O to 0.8 as Zie length of the experimental tube is
diminished from 331 to 40 nu the values of critical rate
Ccard 3/4 of neat transfer Increased by a factol of 1.5 to 5 with
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AUTHORS: wﬁgz;;kswicﬁ:“ﬁﬁﬂo, Corresponding Member of the Academy of
Sciences of the USSR,
Matveyev, G.A., Doctor of Technical Sciences and
Popyrin, L.S5.; Bngineer

TITLE: Selection of the Best Unit OQutputs for Single and
Two-shaft Turbines (Vybor optimal'nykh yedinichnykh
moshehnostey odnoval nykh i dvukhval®aykh turbin)

PRRTIODICAL:Teploenergetika, 1959. Nr %, pp 31-38 (USSR)

ABSTRACT: The advantages of using very large turbines are first
discussed. The problem then arises of when to make them
with one and when with fwo shafts. The common Sovieb
practice of waking single shaft turbines of up to 400 MW
with a mipimum number of exhausts does not adequately
take account of actual operating conditions in the
majority of regions of the Soviet Union. The maximam
cuSput that can be obtained from a single exhaust

condensing turbine with gl

and regenerated cycle is governed by the flow of steam

through the section of the last stage of the turbine.

In the next few years the turbine manufacturers will use
Card 1/4 last blades 940 mm long at 3,000 rpm which give an outlet

3
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Selection of the Best Unit Outpuhs feor Single and Two-shaft Turbines

area of 7.3 sq M. PFurther increase in the total exhaust
section and consequently in the turbine output can be
obtained by subdividing the steam flow in the last stages
of the turbine. There are two practical ways of doing
this: either by increasing the number of exhausts to
three or four for a single shaft turbine or by using two
shaft turbines. The advantages of these approaches are
considered in relation to normal cooling water
temperatures., The influence cf fuel ccst on the best
sige of turbine is also considered. Technical and
economic calculations were made for a turbine type
PVE~400 in the five variants illustrated in Fig.l in
order to determine the best final steam conditions and
the best value of loading of the exhaust section of the
last stage. The first wvariant uses a single shaft, the
second and third use twc shafts each running atb 3,000 rpm
with 6 and 8 exhausts respectively. The fourth and fifth
variants are two shaft sets running at different speeds.
Card 2/4 Curves showing the variation in output of these variants
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aS the pressure 1n the condenser 1is 4ltered are given in
Fig.2. 1he factors that were taker into account in the
calculation are described, they include the cost of the
turbine, the cost of the generator and the cost of the
foundations. These cost data are.collected together in
table 1. The construction and operating costs are
compared using eq.4 with a pay-off time of ten years.
Efficiency and output curves ror the different variants
are given in Fig.4. When the £inal steam conditions that
nave been adopted for currently produced and proposed
future sets, waich are given in taple 2, are compared with
the ophimum values, see Fig.?, i% will be found that the
turbines of the Ieningrad and Khar'kov Works cover & Very
narrow range of variation of the magritudes that govern
the final steam conditions znd this reduces the efficiency
of power statlons using these turbines because
insufficient attention is paid to actual operating
conditions. Curves relating the best 1imiting output of
a single shaft turbins with the prize of fusl and the
cooling water gemperaturs are glven in Fig.5. It is

ceen that in a number of regions of the Soviet Union tThe
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Selection of the Best Unit Outputs for Singie and Two~shaft Turbines

limiting output of a single shaft turbine ranges as
follows: 200 - 250 MW for the South-West and Central
guropean part and 350 - 400 MW for Siberia and the South.
e best limiting outiput for two shaft turbines with
various to%hal exnaust areas, fuel prices and cooling

water temperatures are given in vig.6. It will be seen
from this figure that in different regioLns of the Soviet -
Union the best maximum cutput of a two--shaft turbine

varies over a wide Iange or, to put it anotber way. for a
turbine of a giwven outpui the total exhauss area of the
last stages should wary cwer a wide range to suit different
conditions. There are 6 figures, 2 tables and 1 Soviet
reference.

ASSOCIATION:Energeticheskiy Instigub AN SSSR (Power Institute
Az .Sc. USSR)
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AUTHORS: Styrikovich M.A. Corresponding Member Academy of Szienstes

. aETovV, 12.Fo Candidate cf Te:rnical Sciences,
Smirnov, 0.K.. Eagineer

TILTLE: The Influence nf Displacing the Transition Zone in Onte~
Through Bollers for Super -Criticel Pressure

PERLODICAL: Teploenergetika 1999, Nr 8. PP 33..37 (USSR}

ABSTRACT: Displacement of the transition zone into the convective
part of the furna:e in grier t0O 1NncTEass the period between
boiler washing was first tried on the fourth el ArL AL A
boiler type 54.SP-200/140 to be installed. 1n the three
preceding types of boiler the transition zone wasS not dis-
placed. I+ has been observed that displacement is accom-
panied by mOTE intense scaling at the end of the evaporation
sone and in the first stages of super-—heat. 1t should be
noted that the experimental data that served as a basis for
displacement of the transitiol zone were obtained orn ar
experimental once-through poiler fed with water raving a
relatively bigh concentration of rnop-volatile contaminantse
Card 1/5 Then the results of displacing the zone WeEre mainly shecked
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on industrial medium-pressure boilers fed with water of a
quality that would now be considered pCOT. Displacementd
can only be effective if scaling 1is concentrated in a
particulaT part of the boiler; and if the scaling is
distributed over a congiderable range of increase in en-
thalpy of the steam, & transition zone entirely in the
convective part of the furnace 1is scarcely feasible. This
is particularly the case in unit-type sets whose feed-
water temperature i1s reduced at partial 10ad so that the
poundary between evaporation and super-heating surfaces is
displaced. The presence of various impurities in the feed
water, and their soiubility under different conditions, are
then considered. A typicai curve of the solubility of cal-
cium sulphate 1n superheated steam as & function of
temperature at cons tant pressure ig given iz Fig 1. Most
gubstanses nehave in this way under super~critical con-
ditions. that is. there is a temperature region of minimum
solubiiity. In Agisulaning the density of scaling by 2
substance fron aoplunion. it suffices to know the functiocrnal

CIA-RDP86-00513R001653710013-4"
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The Influence of Displacing the Transition Zone ia Once~Through
Boilers for Super--Critizal Pressure.

relationship te2iween the solubiiity of the substance in
steam and the temperature, though unfcrtunate.y adeguate
information abcut this sunject 7s por always available. The
different swibstances that ozcur in feed water are then coOn-
gidered 1n turn. innluding various sodium. calcium and
magnestium compounds and silica. The zcnss of maximum de-
position of -gisium and sodium sulphaves in a onze--through
boiler at pressures of 240 and %00 atms have been sgizulated
from data accut the solubilitfy of these substantes as a
funstion of super -heated sheam temperature: hhe results

ars given in Table 2. Tt will be seen that the temperature
range of scaling is caly 38%C, but that it corresponds 1O
the considerable increase in steam enthalpy of 199 kcal/kg.
The temperature range of maximom deposition of sodium apd
calcium sulphates is 530C with an enthalpy lncrease cf

231 kcal/kg. The region of extensive deposition is
broadened if the quality of feed water 1s impaired. &s will
be seen from the resuits pictted in Figs & and 3. Tke
influence of mass exchange on the rate of deposition of

APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653710013-4"
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The Influence of Displacing the Transition Zone 4 Onse-through
Bolilers ror Super~0r1ticn1 Presoure
calcium sulphate at 300 atms {s pilotted 1n Fig 4, showlng
that the effect is to extend the region of scaling. It
i3 concluded that with the usual designs displacement of
the transition zone cannob pe fully effective, 88 8 gecod
deal of the scaling occurs outside this zone. The position
1s still furtvher complicated by ipteraction bhetween
dirferent salts. Experiments at tho Moscow Division of the
Central Boller Turbine Institute jpndicate thatb gcale should
not be gllowed to become thicker than O.l to 0.2 mm, cther-
wise it will be difficult to wash off. Thls may correspond
to a temperature rise of up %O 60°C, which 1s DO% serious
except in the most intensely heated parts of the tube.
Therefore. it should be possible tO arrange for reliatle
operation of the boiler without displacement of the traaosi-
tion zone although, of course, the region of maximum scaling
grould be kept away from Hhe notnest part of the fleme; and
this is usually not aiffisuls to accompilsh. Thyus there
ijs no need to displace the transition zone in boilers near
Card 4/5 or above ghe critical pressure. 1t would be desirable TO
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maks a further study of scale formation when the feed water
scontains a numper of differen® impurities. There are
4 T:gares, & tablea and 3 Soviet retrrenms,

RECOCTATION:  Monk skt anepgetiahonk), Lnshitut (Tha Mox ow

Power Lnztiruse)
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AUTHORS: StyrikatichsHede (Corresponding K mber, Ac.Sc. USSR),
Martymova, 0.I1., Khaybullin, 1.%r (Cendidztes of
Techaicel geiences) and Mingulire, E. I. (Engineer)

TITLE: Some Relationsnips of the Transfer of Weak Mineral Acids
to Saturated Steam

PERIODICAL: Teploenergetika, 1959, Nr 2, PP 50-56 (USSR)

ABSTRACT: In studying the carry-over of substances from boiler water

by steam 1t has beon noticed that tne elements Si, B and

Al, whouo compeunds aro of high solublility in steam, have
hydroxldas which are weak electrolytes and so should be
present in the hoiler waber primartily tn moleoular form.
Phere was Shus rTeascoh tc suppose that the ability of a
compound to become dissolved in 5team depends upoh whether
{t 1s in molecular or {onle form in the boiler watarl.
Indead, as will be seen from the graphs gliven in Fig 1,
strong glectrolytes ars much Less soluble in saturated
steam than in weakX, and they are much less subject o
transfer to the steam. In relativelY weak alkaline
solutions the salts of weak aclds arse nydrolysed,

Card 1/5 particularly at high temperatures and low alkalinities.
Under such circumstancss, molecules of the corresponding
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Some Relationships of the Transfar of Weak Mineral Acids_to
Saturated Stean
acids can he present in the hoiler water and canﬂbe
traps ferrad rolatively oasily bo T turated :tea%,
The sransfar bto sapurated steamn of salts.that are not
hydrolised 1is probably due te the forgatlon %n{solutfon
of ionic pairsj rowever; lons can oniy partmc*pape in
the contamination of steam at extreme values o
Materials soluble in ionic form becué& impcrtant~n BT
critical pressure and even then only at low ?al%cs‘uikg.o
It may he assumad that under ordinary conditions al} the
tpanster to stesl is by transfer of molecules cogta;ned
in the water. Ths soiubility of silica cgmpounas in
5team has Deen studied in particular detail. he varicus
formo of silica and silinic acid thzt are p{eSentvln’
equiiibrium ars shown ir Bg {1). This sysbem Ina.}r»??, ~
quantitatively ctaracterised by the nydrolysis equation

() ar (3. [t #ollows fron the aquations that She

2 ooy ama ra e and
equilibrizs state ouorespondiig Lo g glven BeIRaEE

 ~ P giatad
“t1iaa content of the hoiler water 1s funcliolidde/ PN
t.o L ‘-ml!,:\nlli.i';'\‘x.‘r»i\ nt Q- oHf 0 ions 17 5()}_1;11’}{;. Lff'lé*
altoration in the pit value atters Ul erprt b bl a0 ThAl

at any given temparature the concentration of the st
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| . Some Relationships of the Transfer of Weak uineral Acids to

gaturated Steal
soluble form of silica in steam is a single~va1ued
runction of the pH value of the boiler water.
distinction is drawn betwean the real and apparent
distribution coefficients of siltica in steaml. The ratio
of HgSiO} in the steam to the total silica content of the
boiler water expressed as $10 1is the apparent distri-
bution enefficient. It is sometlmes called the transfer
coefficient, and 18 given by Bq (4+), However, the true
distribution coefficient is the ratio of HpSiO3 in the
steam to that in the water, which 1is a function only of
the densities of the two media. The true and apparent
transfer coefficients are related by Eq (6), Using
Eq (6) it is easy to calculate the soncentration of the
molecular form of silicic acid that can be present in
solutuon for any given total silica content at a given
pH value. The degree of hydrolysis should be calculated
at the correct temperature. Graphs showing the
Card proportions of different forms of silicic acid in
3/5 solution as functlons of the pH value are given in Fig 2.
The graph 18 based on the pH value of cold water: the
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relative proportions of the different silica compounds
would be very different at a temperature of 316 °C at a
pressure of 110 atm, because the pH value 1s very
different under these conditions. Similar curves may ba
constructed for other substances, and by way of example
curvas of the apparent distribution coefficient of boric
acid as funstion of pH value are given in Fig 3. Curves
of the degree of hydrolysis as functlons of the true pH
value for compounds with different dissociation constants
are given in Fig %, Here it will be seen that reduction
i the dissoniation factor leads o an increase of the
proportion in molecular form for any given value of pH.
An attempt was made to estimate approximately the value
of the dissociation factor for silieic acid at high water
temperature; the results are plotted in Fig 5.

Published experimental points are included and show gcod
agreement with theoretical curves, The curves ol the
dissociation constant of silicic acid as functions of
water temperature are given in Fig 5. All the calculated
points lie on the saturation line and so reflect the

CIA-RDP86-00513R001653710013-4"




"APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653710013-4

I EEROTE

SOV/96~59¢9~%/§% .
’ L oae AR Y ~ § — ] ) c s S .(‘
Homo Mo Lol lonshlps of the Travaral at Weal Mineral y
Gaturatad Bheonn f .
A issoclatbi ronsbtant ol prassure as
dependence of tnhe dlSDOCiaELOU s19) 95 L ure 4b
wggl as on temperature. in conclusion, t?e arUéCliwa
Kostrikin published in Teploenergotika Nr )’Kl?g i“*;
adversely criticised and it is claimed t@at io.»vr i
reacties incorrect conclusions, particulmly1 ? Lo acid
supposing that the dissociation factor of siliclc act
is independent of temperature. ) o
There are ¢ figures and § referencsas, gf 4nich 3 are
Soviet, 1 German and 1 Bnglish.

card /%

i and Moskovsxiy
: nergetichaskiy institut AN SSSR an s i
ASSOCIATION Iei:‘n(e-z}rgetichask.:'\.y institut (Power Institute, Ac. Sc.
USSR, and Moscow Power Institute)

APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653710013-4"



"APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653710013-4

a LSRR RTINS AU BN HHEAIS TS
SR A

Ll T : *

STY'RIKOVICHJ__H.A.; MATVEYEV, G.A., doktor tekhn. nauk; POPYRIN, L.S.,
o Tingh.,

Selecting the end pressure and passage croes sections for Eha last
stages of high-capacity steam turbines, Elek, sta. 30 1n0,3234-40
Mr '59. : (MIRA 12:5)

1.Chlen-korrespondent AN SSSR (for Styrikovich).
(Steam turbines)
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S0V/20-127-2-23/T0
styrikovich, M. A., Corresponding Member, AS USSR, Mostinskiy,I.L.

SeERE IHITishcs of Uneven Heating of the Pipe Perimeter
on the Quantity of Critical Heat Flows

Doklady Akademii nauk SSSR, 1959, Vol 127,Fr 2, PP 316-319(USSR)

Pipe perimeters having uneven and (for comparison) even heat
distributions were used for the present experiments. The un-
even heat disiribution was effected by electric heating of
egccentrically bored pipes. In table 1 the dimensions of the
pipes investigated are listed. The heat flow at the different
points of the pipe circumference was determined by the varia-
tion of the electric resistance. The experimental equipment

and methods have been desoribed in another paper (Ref 1). Three
different values for the gpecific heat flow were determined:

qy, at the locus of greatest thickness, q_ at the locus of

least thickness, and q_ .» the mean heat flow. hesults of measure-

ment are summarized in a diagram (Fig 1). Herefrom i¥ follows
that uneven heating reduces the critical heat flow. Values
obtained for the critical heat flow in evenly and unevenly
heated pipes are given in a diagram (Fig 2). Prom the two
diagrams it may be seen that the influence of uneven heating

APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653710013-4"
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On the Influence of Uneven :eating of the Pipe Perimeter on the Quantity
of Critical Heat Flows

decreases with increasing pipe diameter. After a general dis-
cussion of the results an empirical formula is suggested for
estimating the influence of uneven heating of the pipes on

the critical heat flow. A. A. Stavrovskiy, L. Ye. Faktorovich,
I. S. Shagov, M. A. Kalashnikove, M. M. Yegorov, H. I. Petukhov
and M. I. Kazennova assisted in the experimenis. There are

4 figures, 1 tatle, and 3 Soviet references.

ASSOCIATION: Energeticheskiy institut im. G. M. Krzhizhanovskogo Akademii
nauk SSSR
(Institute of Power Engineering imeni G. M. Krzhizhanovskiy
of the Academy of Sciences, USSR)

SUBMITTED: April 28, 1959
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“Principles of Ccmpiling Energy

he Sectional Meeting of the World Power Conference

a.

report to be presented at t
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Madrid, Spain, 5-9- June 140
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Basic problems of heating and power engineering halance in the

U.5.S.R. Izv., AN SSSR Otd., tekh, nauk, Pnerg, i avtomat, no.l:

3-11 Ja-F '60. (MIRA 13:2)
(Power engineering)
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kand .tekhn.nauk; MOSTINSKIY, I.L., lazh.; STAVROVSKIY, A.A., ingh.;
FAKTOROVICH, L.Ye., inzh.

Effect of superimposed elements pn the setting up OkaOi;mg
crisis in the s team genera iog pipes. ’_Peploenergeti ® o4 1318)
no.5:81-88 My '60. . :

1. BEnergeticheskiy {nstitut AN ESSR. 2. Chlen-korrespondent AN
SSSR (for Styrikovich).
(Heat--Radiation and absorption) (Boilers)
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Gedo, doktor tekhn.nauk} BELYAYEY,

STYRIEDVICH, M.A.3 MATVETEV,
T v.1., inzh.

Selecting the optimal temperature for flue gases of

- :2 - 2 Jl '60-
powor boilers. Teploemorastila 7 no.7:27-32 Syt ) 0y

1, Energeticheskly jnetitut AN SSSR. 2. Chlen~korres~

pondent AN SSSR (for Styrikovich).
(Boilers)
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26.2230
-AUTHORS: Sstyrikovich, M.A., Corresponding
“Bartolome inokur, Ya.G. and Kolokol’'tsev, V.Ao,

Candidates of Techﬁical Sciences

TITLE: {\ The Influence of the on of a Suspension of

Concentrati
lume Under

Uranium Oxide on the Steam Ccontent by Vo

Bubbling Conditions .
PERIODICAL: Teploenergetika, 1960,,No,9, pp.19-22
TEXT: When steam is bubbled thrghgh a suspension the process is
influenced not only by the properties of the liquid and steam phases i
but also by the concentration of the suspension, the density of the '
solid phase and the fineness of its particles. The experiments
were commenced with tests at atmospheric pressure using the 1
uranium oxides U308 as the dispersed phase |
Data is given on the particle size composition of the oxides used, |
which were mostly greater than 10 micronse The steam content by '
E
t
!

in condensate. /

wvolume of the oxide suspension was determined by irradiation with
gamma rays. The formula that was used in the determinations is

given and experimental justification for its use 1is provided.
It was shown that the irradiation absorption factor did not depend

Card 1/%
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The Influence of the Coﬁcentration of a Suspension of Uranium _
Oxide on the Steam Content by Volume Under Bubbling Conditions d\

on the thickness of the irradiated layer or on the fineness of the
suspensicn, at any rate within the range of values tested, A
graph of the relationship between the absorption factor and the
concentration of suspensions of the two uranium oxides is given in
Fig.l, Tests were then made to determine the influence of the
structure of the suspension on the mean steam content by volume,
The suspension could be irradiated in the vertical and horizontal
directions and from curves of the distribution of local values of
steam content mean values of steam content were calculated, The
tests clearly showed that the gamma irradiation method could be
used to determine the steam content by volume of a suspension.
Tests carried out with the system water-air and with suspension-air
showed that with concentrations of U308 up to 10% in the water

its presence has no influence on the air content of the suspension

by volume as compared witl: pure water. As will be seen from the
graph in Fig.2, increase in the concentration of the suspension
above 30% causes some diminution in the air content. After these

preliminary tests the main series of tests were made on the system
Card 2/4
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The Influence of the Conc¢entration of a Suspension of Uranium
Oxide on the Steam Content by Volume Under Bubbling Conditions

suspension-steam. The tests were made on an atmospheric pressure
column made of stainless steel with sight glass, illustrated
diagrammatic%lly in Fig.3. Irradiation was effected with a
source of Co®0 with an activity of about 10 millicuries. Brief
details of the experimental procedure are given, From the tests
local and mean values of the volumetric steam content were
obtained for various rates of passage of steam with columns of
different heights and suspensions of different concentrations of
the two oxides of uranium, the results are plotted in Fig.h. The
distribution of steam content by height is similar to that for
condensate, i,e. there is an initial section on which the steam
bubbles are stabilized a section of steady motion where the steam O
content by volume remains practically constant and an upper section

of fairly rapid increase in steam content with height., Increase
in the uranium oxide content up to 12 to 14% reduces the steam
content slightly on the stabilized section, 1.e. the steam bubbles
rise somewhat more rapidly than in pure water. Increasing the
concentration of uraniwm trioxide from 4 to 20% causes very slight
increase in the volumetric steam content on the stabilized section,
Card
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The volumetric steam content on the stabilized section is
practically independent of changes in the level in the range of

200 te 600 mm and depends mainly on the referred steam velocity,

as will be seen from the graphs plotted in Fig.5 which are discussed
in some detail. The difference between the volumetric stean
:ontents of suspension and condensate decrease with increase in the
referred velocity of the steam, i.e. with increased rate of

steaming., For referred speeds in the range 0,7 to 0.9 m/sec the
difference in the value of the steam content for condensate and
suspension does not exceed 3 to 5%. There are 5 figures,

ASSOCIATION: Energeticheskiy institut AN SSSR
(Power Engineering Institute AS USSR)
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TITLE: Investigation of the Distribution of Vapor Contents in a
Boiling Boundary lLayer by the Method of Beta-radioscop%r
/
) PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol 130, Nr 5, pp 1019-1022
(UssR) .
ABSTRACT The investigations discussed in the present paper were carried -

out ty the Laboratoriya vnutrikoilovykh protsessov Energefi-
cheskogo instituta Akademii nauk SSSR (Laboratory for Processes
Taking Place ir Boilers of the Power Engineering Institute
of the Academy of Sciences of the USSR). The penetration of
the medium under investigation by a narrow beam of rays proved
. to be most convenient for this purpose. Thus, it is possible
to measure not only the vapor content averaged over the chan-
nel eross gsection but also the local value or value of the
vapor content averaged over a small thickness region of ihe
boiling layer. The heating surface was shiffed with respect %
the beam. As usual, the experimental device forms a closed
circle. A formula is given for the determination of the vapor
Card 1/4 content., Besides the principal and auxiliary measuremenis for
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the determination of the vapor content, the following measure-
ments were made by the authors: 1) The thermal stress of the
heating surface was determined from the amperage and the voltage
drop on the plate., 2) The water temperaturesat the input and
output of the region investigated were recorded by thermocoup-
les.})The flow velocity of water in this region was determined

& from the water consumption. 4) The pressure in front of and
behind this region was determined by means of check pressure
gauges. In each experimental series, the authors measured the
temperature dependence of the vapor content with constant
thermal stress, constant pressure, and constant velocity. At -
high temperatures, the vapor content depends but little on tem-
perature. This temperature dependence is, however, steeper
when a bubbly liquid is penetrated by rays. Figure 2 shows
entropy diagrams of the vapor contents for various temperatures,
valocities, and thermal stresses. The effect of velocities
is noticeuble even with slight velocity differences. With

Card 2/4 great velocity differences, the effect of the degree of inter}*///
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mixture of the liquid becomes noticeable also in the immediate
neighborhood of the heating gurface. The higher the temperaturs
of the liquid, the higher thermal stress, and the lower valo-
city, the greater are the height of the bvoiling layer and the
reduced thickness of %he vapor film. With reletively small
thermal stiresses and correspondingly high temperatures of the
current, the thickness of the boiling layer ig relatively small,
and the maximum local values of the vapor contents can increase
up to 0.98. The higher the critical thermal gtreas, the larger is
the thickness of the boiling layer. On the strength of the ex-
perimental results under discussion it 1is possible %o explain
the mechanism of critical boiling in a new way. Besides, these
data are not indicative of any relation between the develop-
ment of a crisis and the attainment of a certain constand value
of the vapor content of the boiling layer. There are 5> flgures.

ASSOCIATION: Energeticheskiy Institut im. G. M. Krzhizhanovskogo akademii
nauk SSSR (Power Engineering Institute imeni g, M. Krzhizhanov= ——
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in Saturated Water Vapor BO16/B054

centration in the range mentioned. As compared with other inorganic com-
pounds, boric acid is very well soluble in water vaper, even at low
pressure. Fig. 2 shows the values of the visible distribution coefficients
of boric acid as dependent on the relation of the densities of the solvent
phases (Ref. 2). This dependence is represented by an exponental function
(see Equation). Pig., 2 shows that the values of the distribution coefficlert
agree well with the individual points determined at the Moskovekiy
energeticheskiy institut {Moscow Power Engineering Institute). Boric acic -
is characterized by the maximum value of the visible distribution co-
efficient and, accordingly; by the lowest exponent n. This is due to the
fact that boric acid, being a weak acid, is practically in a nondisscciated
state in water. This confirms the theorem stating that compounds which

are in &n mueous solution in the form of molecules migrate preferadly into
the vapor (Ref. 3}, The experimental results are also indicative of this
fact (Fig. 3). The experiments were made with binary solutions, one
component of which was boric acid, The visible distribution coefficient

of boric acid is practically not influenced even by the addition of larger
amounts of NaCl or N32804, if the prassure ramains unchanged. From their

card 2/3
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Effect of nonuniform heating ...

thermal flow ratic was 4.9- Occurrence of the boiling crisls was deternined
visually. The local value of specific thermal cenvection at the point of

the arising crisis 1s regarded as the criticel thermal convection. The
nonu . . . . u )
q. _., values are ligted in Fig, 1 in contrast to the ¢ values. Critical
crit crit nonu
N . . |99 .
thermal convection in the case of nonuniform heating of the tubes (q "1t) iz

found to surmount the critical values in the cass of uniform heating of the

tubes (q rit) by about twice their amount. A rather complex dependsnce Was

obtained only when pulsations (100 at, 400- 850 kg,m ¢, gec) developed. In

this case, when incompressible water in the space at the entrance of the
. .onu .
test tube is replaced by elastic water-vapor mixture, the q, val uea drop

jumplike. The ratio between qnog: and qu 18 then n2ariy re01proca1 to

that given above. Experiments with decre491ng thermal flow in the direction

of the moving medium showed that qcoiz was ouiy half of q it when the cri-

Card 2/4
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TITLE: Critical boiling in tubes

SOURCE: Teploperedacha, Energ. inst. AN SSSR. Ed. by
M.A.Mikheyev. Moscow, Izd-vo AN SSSR, 1962, 124-132

TEXT: A good many critical boiling tests have been made in
recent years, usually whilst water is being pumped through an
electrically heated stainless steel pipe. It is usually
considered that the critical heat transfer rate is uniquely
determined by the pressure, rate of flow and the enthalpy of the
medium at the place of critical boiling.. This article considers
the effects of other factors, such as-the distribution of heat flow
over the perimeter and length of the pipe, the dimensions of . the
test length and of neighbouring parts of the system and the
compressibility of the fluid in neighbouring parts of the system,
This latter point is important because flow pulsations can
develop during the tests and when neighbouring spaces are filled
with compressible substances, whereas if neighbouring spaces are
Card 1/3
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be possible when the actual mechanism and physical laws of
critical bubble-wise boiling are understood, which is not yet
the case, There are 7 figures,
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